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Sign Bit: 0 positive, 1 negative

Exponent: Biased notation. Bias of single-precision is 127 ( 28−1 − 1 )

Read the exponent and subtract with bias. The reason is that we want easy 

comparisons of the exponent. ( we don’t want extract exponent and decode and 

compare it in two’s complement. )  

The value of bias is 0b01111111 (  the first bit is a zero followed by all ones ).

1.IEEE754(32-bit, single-precision)
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Significand: Implicit leading 1: 1.abcd…  abcd are the bits in significands from left to 

right. 

We want this implicit 1 for more representation range.

1.IEEE754(32-bit, single-precision)
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Normal Numbers: (−1)𝑆𝑖𝑔𝑛∗ 2𝐸𝑥𝑝−𝐵𝑖𝑎𝑠 ∗ 1. 𝑆𝑖𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑛𝑑2

Denorm: (−1)𝑆𝑖𝑔𝑛∗ 2𝐸𝑥𝑝−𝐵𝑖𝑎𝑠+1 ∗ 0. 𝑆𝑖𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑛𝑑2

1. Due to our implicit leading 1 in significands, there are holes in representing very 

small numbers, we need Denorm number with exponent all zeros. 

2. There is no implicit leading 1 in denorm and there is a plus one in exponent.

1.IEEE754(32-bit, single-precision)
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Normal Numbers: (−1)𝑆𝑖𝑔𝑛∗ 2𝐸𝑥𝑝−𝐵𝑖𝑎𝑠 ∗ 1. 𝑆𝑖𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑛𝑑2

Denorm: (−1)𝑆𝑖𝑔𝑛∗ 2𝐸𝑥𝑝−𝐵𝑖𝑎𝑠+1 ∗ 0. 𝑆𝑖𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑛𝑑2

The smallest positive normed number you get is 
21−127 ∗ 0𝑏1.00…00 = 2−126

The smallest positive denorm number you get is 
20−127+1 ∗ 0𝑏0.00…01 = 2−149.

1.IEEE754(32-bit, single-precision)
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Fork ( Mac && Win )

GitKraken (Mac && Win && Linux )

2.Git with Software



Questions?


